.3/8 



FIG. 3 



0d 0d 0d 0 d 




(a) 





0 d 


















(c) 




(d) 



<t> d 





MA3ERIAL A 
MATERIAL B 

MATERIAL C 



(e) 




► t 



FIG. 5 

<t> 2 . 5CARBIDE DRILL- S50C - S8000 • F3200 Z AXIS LOAD TORQUE 




5/8 



FIG. 6 



<> 6.8CARBIDE-DRILL-S50C-S5995-F2098 



Z AXIS LOAD TOR3JE 



1,092ND HOLE 



TOKEN AT 
1,093RD HOLE 




6/8 



FIG. 7 



<f> 3.3HIOI-SPEED-SIEEL DRILL •S5CC'S2895*F666 



— X AXIS LOAD TORQJE 



393RD HOLE 394TH HOLE 395TH HOLE 396TH HOLE 397IH HOLE BROKEN AT 

398m HOLE 




FIG. 8 



<t> 2.5CARBIDE DRILL -S50C.S7898-F3159 



Z AXIS LOAD TOFQJE 



31,115™ HOLE 



31,116™ HOLE 



BROKEN AT 
31,117IH HOLE 




7/8 



FIG. 9 



82 




CMO 
S 












EXTERNAL 




INT 


DEV 1 CE 


U5 



MACH I NE 



if 





100 








80 



DISPLAY/MDI 
UNIT 



81 



SHAFT 
CONTROL 
CIRCUIT 



30 



CONTROL 
PANEL 



SERVO 
AMPL I F I ER 



fti 



SHAFT 
CONTROL 
CIRCUIT 



31 



41 



SERVO 
AMPLIFIER 



ft 



3? 



SHAFT 
CONTROL 
CIRCUIT 







SERVO 




AMPLIFIER 



ft 



60 




51 




"61 




70 



MAIN 
SHAFT CONTROL 

CIRCUIT 
A A 



MAIN 
SHAFT 
AMPLIFIER 



71 




62 



72 



SM 



73 



8/8 



FIG. 10 



A1 




NO 



A2 



DETECT CUTTING LOAD OF 
FEED SHAFT 
(OR MAIN SHAFT) 



A3 



OBTAIN CUTTING TIME T 
OF LOAD STATE VALUE, 
LOAD INTEGRATED VALUE 
S, AND MAXIMUM VALUE 
(ABSOLUTE VALUE) G OF 
SLOPE OF DROP 




A5 



OBTAIN MOVING VARIABLE THRESHOLDS 
BY MULTIPLYING VALUES Ti, Si, AND Gi 

IN MACHINING CYCLE IMMEDIATELY 
BEFORE THE CURRENT CYCLE BY PRESENT 
COEFFICIENTS 



A6 



STORE VALUES T, S, G IN CURRENT 
MACH I N I NG CYCLE AS VALUES Ti , Si , 
AND Gi IN CORRESPONDENCE WITH THE 
POSITIONS 



A7 



COMPARE VALUES T, S, AND G IN 
CURRENT MACHINING CYCLE WITH 
RESPECTIVE MOVING VARIABLE 
THRESHOLDS 




HANDLING FOR COPING 
WITH OCCURRENCE OF 
ABNORMAL CONDITION 



C 



END 



